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Organic photodetectors with switchable 
photosensitivity are achieved using organic 
photoactive layers in electrode/organic/electrode 
structures. The photosensitivity can be switched 
on and off by the biasing voltage across the 
detectors. The photocurrent can be probed with a 
read-out circuit in the loop. These photodetectors 
can be arranged in linear arrays or in two- 
dimensional matrices that function as high 
performance, linear or two-dimensional image 
sensors. These image sensors can achieve full 
color or selected color detection capability. 
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Mi&\z. mi, 02, 133, m4&£zsm5iz^:fi j en7f;-gnz>'r^ x i o, 

2 0, 3 0, 4 0 43J:^5 0 Hfe^tt!$n^o 
[0 0 3 0] 

El l&cfctfg] 2 ^2*13 It® 1 1&J;£/1 3 te, -en^n^-r>l 

^fc^Mmbx/^x^^-r) ra, ^i 8\zmcxy* hy^*-F puzzle 
m i~gi5^^$n^^/t-rx do, 20, 30, 4 o&&z$5 0) (d±x\z 

[0 0 3 1 ] 

m7L\£S i C S i N) T&oT, ^-<£>7t#3^ V ^*itIB^T^?. t><£> fe, 
[0 0 3 2] 

m2\z^zn&fcifcMft(DT/^ x^mmmz&^T^mT&z>o ^ibst 



(24) 
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[0 0 3 3] 

AMJtl 8 (fo&WZl 8 ' ) te— oT^M^O^S (4 00~700n 
m) , mKftm®<Dm& (200~400nm) , (<2 
OOnm) 43cfc^#^^(D^S (7 0 0-2 0 0 0 nm) "5 K^fi 

[0 0 3 4] 
[0 0 3 5] 

f 3, ¥##Wfl 0"14^e> 1 0-lS/cm©ii$$tt5, 
[0 0 3 6] 

[0 0 3 7] 

>+h3 0) (D^^gI3^^$n^o x-yTFl^ffiJtWIiBfc?* h^*- 

h 'j^xt^$n§7j^ 5— r ^-^-fe>if 4 o (D^^04 \z^n 

Z>o Z.tiZcD'r/U 7,7:1$, 7/-H^J;^V-Hiil 1' , 13' 

mz\zm^zmm&te?ft&£tfmzA7-=->tfZftz> 0 Mttii 3cda°^ 
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(25) 

-f ^tfiagsw-rs^mtt*^ asm) £«£f*>. nnm^^nmmmi i* , 

[0 0 3 8] 

$t~>— h lU¥zL—(Dtz®\Z\$1£T<DXffll&0f&'£nfc^:M. Tani an 
d T. Sugiura, Proceeding of SID, Orland 
o, Florida (1994)] ^lOSWTfflV^ Z. ttfT*%&o 

[0 0 3 9] 

ft«tHfflia*IBI©fig«fc*frt« rufe (black) j »«■ (£@CD7,^ hJim 

^07 7 7 hA*;Vx^ X^WlZNfc^T* T^X7°K©3>h7Xh$: 
[0 0 4 0] 

o ^oT^n-fTtt, &7)it>y-mm 1 2 • a, ^-nf n 700, 600*5 



4 



» 
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5 0 0 nmC^^TMS^y ht7^tn3O07t h^-f Hi 2 
[0 0 4 1 ] 

?Z>7* h J £> J &<Dtztf)\ZZ.(DT7 0 ti-^$:mm'tZ>o 
[0 0 4 2] 

&&ft&%&mzm<z\£tfTgzt^5&^&G<Dm&&bfzz? [n. s. 

Sariciftci and A. J. Heeger, TfcS^fF^I 5 , 3 3 3 
, 183§ (July 19, 1994) ;N. S. Sariciftci a 
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nd A. J. Heeger, ^H#frH 5, 454, 8 8 0^ (Oct 3, 
1995) ;N. S. Sariciftci, L. Smilowitz.A. J 
.Heeger and F. Wu d 1 , Science 258, 1474 ( 
1992) ; L. Smilowitz, N. S. Sariciftci, R. W 
u, C. Gettinger, A. J. Heeger and F. Wudl, 
Phys. Rev. B 47, 13835 (1993) ;N. S. Sarici 
ftci and A. J. Heeger, Intern. J. Mod. Phy 
s.B 8, 2 3 7 (1 9 9 4) ] 8 Sfcffittlfl, W^*ffi£fcte±fE<£> «fc 5 

[0 0 4 3] 

^MttT. jrV^-v—jo&ZSftT-fuywmmfc. MM^fe (thermal evap 
oration) , it^MMm (CVD) #Tf1W3 Z. ttfT^Zo ^&^U^-> 

u -7-/* u ~?-zrvy h\ # u u zfv-^ck^ u -?-/ft=f--7v 

[0 0 4 4] 

Aj ) &£Z£Jt(Dmmfo, #U-ry^T^-^x> (polyisothianaphene) 43 

^cdM##:, tt<u^^-7x> ( rpTj ) te^tf-zommfc* #UhTn-;u ( r 

PPrj ) *3«fctf*-<Z)g§##, #U (2, 5 -^X~ U>tf- U» ( TPTV 

j ) te^zfi-zommfc* #'J (p-7i-M ( rpppj ) *5«k^©s|J» 

^)y)VHrV> ( rpFj ) :fe«ktf-£©SI3M*:, #'J (7xZU>t-l^> 

) ( rppvj ) te^zs^ommfc. -$v*wj-)v&£zs j t<Dmmfcs #u 
7)ii?>mmm ^ts. ^$^^u7-u>toi *is#frfg5, 196 
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(28) 

[0 0 4 5] 

-m<D&mmmzmBv?z>ppvmmfc<DM\$, #u (2-*h*>—5- 

(2' -JL^)V-^iy)V^r^r^) - I, 4-7i-U>t*Zl/» ( TMEH 
-PPVj ) [F. Wudl, P. -M. Al lemand, G. Srdano 
v, Z. Ni and D. McBranch, in Materials f 
or Nonlinear Op t i c s : Chemi c a 1 Perspec 
tives, edited by S. R. Marder, J. E. Sohn 
and G. D. Stucky (The Am erican Chemical 
Society, Washington DC, 1991), p. 683.] 
, #'J (2 5- (2 - JL?- )V - is )V) -1, 4 -y x.-U>¥=- 
U» (TBuEH-PPVj) [M. A. Andersson, G. Yu, A 
. J. Heeger, Synth. Metals 85, 1275 (1997) 
] , #U (2, 5-fc*X (3I/X^>t^'» -1, 4-7x — U>tf— U» 

i 

( tbcha-ppvj ) [zzLT^mvx^mmo—mtvx^^m^ 

ftil^O 7/8 0 0, 5 5 5#£#flBSn&KI f^tJ. «PT#Jtt, 

#u (3-mm7i» ( rp3ATj ) t^oT, r;^;v#jii^4 

[0 0 4 6] 

PS5t«b&V^\ ±|SLfc^«#U*7-, t^PPV, PT, PTV43 
>tf~U» ( TCN-PPVj ) % C60©«t"5^77-U>^*5«k^©*| 
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CO 0 4 7] 

U (y7/7i-^>h-l/» ( TCN-PPVj ) , C^^oUy ^ — V 

>ftT&&zf : t<Dmm&mmi£ mxis* pcbmm^pcbcr) , &e># 

PPV/C60> MEH— P PV/ CgQ> PT/C60> P3AT/C60* P 
[0 0 4 8] 

§ F-y^nfc^u -N-\i-)\>t})vnv-)\> ( rpvKj ) ©<fc 3 

PVL/o-^n^Jk PVK/n-^5>B*«J:^PVK 
nu^y (coronene) ^f&iStSo 
[0 0 4 9] 

T> h^-fe>4oJ;^<Di§^#:, f h7t>*«fc^0SS|!^ 770 

C60J ) *5«kt«-©»MM*:, ^7i>tU^- (#J;Lte\ 6tm7i> 
(sixethiophene) T6TJ ^di8Iftft7x> (octithiophene) T8Tj 
:fcJ;tf-€-©3t##, ^x~;i/^UrfT- (^Jx.«6l^7x-JV (sixeph 
enyl) T6PJ S&tt8i#7i-;i/ (octiphenyl) T8PJ &£) &&Zft<D 

mmtk. y)i$~vi±*u— b (Aiq3) & £z$mo&m* U— b (m- 



4^^2002-5021 29 (P2002-5021 29A) 

(30) 

q3) , PBD, 7>h°P-PBD, ^fyTV'-J^i^Cii^, 6T/ 
C60^ 6P/Cgo* 6 P/PBD, 6P/AU3, 6T/tJt'>7y-Jk 7 
^Dy7->/o-^D7-JK T> h7'fe>/ / C60> 7>h7t>/o-^P 

o 

[0 0 5 0] 

[0 0 5 1 ] 

R (OCH2CH2) n OS03"M + 

[0 0 5 2] 

# u *7-5g^y-r F©ttm&3fe#*r*fc«>ossja«!ii: it© z.<D&otm 

-f *->#ffi*Steffl©amm, Y. Cao [^i^tBil 0 8 / 8 8 8 , 3 1 6 
[0 0 5 3] 

B#ff^5, 6 8 2, 0 4 3^^15, 6 7 7, 5 4 6^f:^tlX(/^ 0 
[0 0 5 4] 



t 



(31) 
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^CDm#^l7°DirX^pJtg^-r^ [N. S. Sariciftch and 
A. J. Heeger, Intern, J. Mod. Phys. B8, 237 ( 
1 9 9 4) ] , 



[0 0 5 5 



D + A "1. 3d* + A, (DK:&tt£ii)j@) 
• 3d* + A "13 (D--A) *, (D -AlZ&tf zmmcDft 



(D) «W 



[0 0 5 6 



.3 (D--A) * "1.3 (Dd+--Ad-) K 

■ 3 ( D d+-- A d-) * "1.3 ( D +° --A"° ) , K^->7 



.3 (D+° --A— ) + "D+° +A~° , mffiftM) 

F^— (A) te#$£7^1r;/*£^U 1, 3tt-£- 



AffiSTOii, T&fcJ^ 100-5000A (1 -*>#X hO-Affi= 1 
0-8 cm) fettlliJPttSSTtt^Vi^, Jft^tttett^/^XtelBte, a 

«k 0 efc#f § z. £ tfx* # § o 

[0 0 5 7] 
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( titoj ) znmi ituTffl^ii*^ts. mcDmmnmmm. r 

;i/$-^AH-^KM»Bfe<k4fe ( TAZOj ) , 7;^-^7AF-yKXX^b 

ti ( tatoj ) , xxntii^t^o z:nb(D^«'i4zi-^^ >t?\z, ^ 

ni^^^^i (mid-infrared) ^T^jii'ft^Wr^ F-7° F^M^b{b^ 
[0 0 5 8] 

Hf^^i^cfcio^M (^^tt^Mfcjfi^) ^^F-^$n^§c ^n^©^ 

N. F. Mott, Metal-Insulating Trans i 
tions, 2nd edition (Taylor & Francis, L 
ondon, 1 9 9 0) ; N. F. Mott and E. A. Davis, E 
lectronic Processes in Non — crystal li 
ne Materials (Claredon, Oxford, 1 9 7 9)]. 
^(D^oteik&yKDMte, i^fiItI€#*Wl.+a7>-h (cuprate) 

[0 0 5 9] 

Ell ©Mil (£fcteg]2<£> 1 3) \t, Kmm^WiB, 2 3 2, 6 3 1^ 
i^Ap pi. Phys. Lett. 60, 2711 (1992) \Zffl^tlZ> 

£o\zt£& 0 m(Dmm'&#v^r-&, mm^rz^mmmm mini i&tz\z 

02(7)13) <Dfz$b\zm^Z>Z\ :n(Ii^UXfI/>y^yft7 
:r>#UX^I/>yUl/*T-— h ( rpEDT/PSSj ) [Y. Cao, G. Y 
u, C. Zhang, R. Menon and A. J. Heeger, Syn 
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th. Metals, 87, 171 (1997)], \ : y £ i^)V^>i£>7,)^> 

m ( tdbsaj ) *fettflao»*H-ysnfc#u (t°D-;p) ^tt\t^r<om 

fgtt^2¥^ [J. Gao, A. J. Heeger, J. Y. Lee and C 
. Y. Kim, Synth. Metals 82, 221 (1996)] 

[0 0 6 0] 

&m m^t, au, Ag> ai, ini) (Dm^mmm hm i omm 1 1 

jft!W^JI*fi 5 0—1 0 0 0 AOffifflfc* t) , -^(D^Mil^S 8 0 <b> 1 % 

<2:£iK3:#Hg$nfcV>o S. M. Sze, Physics of Semico 
nductor Devices (John Wi ley & Sons, Ne 
w York, 1981) Chapter 13] „ 
[0 0 6 1 ] 

[0 0 6 2] 
[0 0 6 3] 

01<D r#®j Ml 3 (£fc«EI2(D 1 1) te, HS^tCH Ca, Sm, 
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Y, Mg, AK In, Cu, Ag, Au&CD&vtSi&m'Vfcj&ZtlZo 
[0 0 6 4] 

, ±IB(DMBJ*5J;^¥S|BJTO^, 01© r#Mj Ml 3 (£fc«HI2cDl 1 
[0 0 6 5] 

[0 0 6 6] 

i (ifciii3) i^ttHio^fc^Af A777l©ii 

[0 0 6 7] 
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CO 0 6 8] 

Jl'M$tt^7tht>ra5. 1 0(DW^T7°0-^«, 6 0 0 nmC 
43V^TfgX^;i/^-^^ h-*7&&-?%^m7* h^V^-F (flJAfcfMEH- 

J (5 0 0 nmi:^^T*7ht7$tt?.) ^IH©^^ £ 

Z>Z.t\Z£Qm'MT2>Z\£tf-eg2> 0 #JAte\ P.P V*®fl!l$S£Mrr*E£:fc 
<fcD> ^t7 7°§5 0 0 nm^^ 7 0 0 nml:ilt^ui^§ 0 A> 

o 

[0 0 6 9] 

*U3u E B B H T^7>7°H (LCD) ^-xVX^V^&^Kl&^T-flgKlffl^ 

e>n^(D<hmii{^ -fe>it^ agist) £ (i4i:^n^.j:5d -en^n^ 

(6 0 0 — 7 0 0 nm) , (5 0 0 — 6 0 0 nm) (4 0 0- 

5 0 0 nm) (R, G, B) (D7^7 V )Vm.^^-t^> S-D^^^^^LMZ^- 
tW^Z.^Z^noZ.t.^^^o 
[0 0 7 0] 

» ^oj^^ (4 0 0~7 0 0 nm) A-T^#T&3o feillRteU mwm 

mcDffimiz&z>t)7-7>( )V<? n*Mz&K>ftfrnz>o ±*m^^7 biv&tsn 
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(36) 

ATj [G. Yu, et al. , Phys. Rev. B42, 3 0 0 4 (1 9 
9 0) ] ©i^iPTi^ TPOPTJ , T^to^U (3- (4-^3=- 
J1^7i^) ^^"^x» [M. R. Amd ersson, D. Selese, 
H. Jarvinen, T. Hjertberg, O. Inganas, O. W 
ennerstrom and J. E. Osterholm, Macromo 
lecules 2 7, 6503 (1994)], P T £V^t (Dm^fa^r & 

[0 0 7 1 ] 

5V >^43ck^M [M. Tani and T. Sugiura, Diges 
t of SID 94 (Orlando, Florida)] 

mm) ^rcmmm^*?^ ?izmp\zftrz;^?->z^L, (ito^^) 

— ( *—iS±>y-<Dftmizm^Z>Z\£tf-C%Z> 0 
[0 0 7 2] 

^$n^^n^-r^^^^ji-^$ti5^o z\n\t, ^^yik-gntcnf'izjfo 

3>mmmytfo (phosphor) t&d, 

[0 0 7 3] 
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(37) 

[0 0 7 4] 

^ MWl:^3 o~3 0 OmA/W(Dii(:S^) , m^AJ-®}^ (ffi^-oM 
^/H7xi:^^ti oo%if/)tf (bu 

ild-in potential) Kl)£W\*-r 7 xmi±\Z&tf Z>m$ztf}1i oM^^t. £ 5 b 

Ife^MSnfc^ti^ffint^T^^o x-y7F l/X^oJ^« 

[0 0 7 5] 
[0 0 7 6] 

M1ifa^77.nmz&^T*>\z®<0WAZ>Z\ttf~Z:%Z> (»i:«3 0~ 

3oomA/wow o ^o?^*-htffaffimmzttjfc-fz>m)±izj8i^m}£ 

T^»^A^7X£#Ht6n3£^;:, ytm^&^mzlr 7 \zW K) WX Zti 

[0 0 7 7] 
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(38) 

[0 0 7 8] 

(i i i) gr&&Hti&£ZS7)\st)7-m{Mi&imZ, -f^-y-7h'J^X^7 
[0 0 7 9] 

(i v) Rl»tt0*!8!3p ij 7-O.k 5 fetitf IS SnSr/H 7 

MT©inx, Ttff/Hx, f^#T/H7, )ttfT/t 

[0 0 8 0] 

-PPVll 2®iffitl5 0 0 0A®*JPy^A3>^^ h (13) 

fcH^-f >y^AXXltt (I TO) <£>:3>^hJil lT'^WCtlUT 
*3V>fc. ^rAWXOfettMttO. lcm2t*ofc. MEH-PPVltti 
iatO. 5% (10mg/2ml) ^->ly >W^ + tXT^ >tfLfco ME 
H-PPV(DMt:l1"?)ili(iJi [F. Wu d l , P. M. A l l ema n 
d, G. Srdanov, Z. Ni, and D. McBranch, in M 
aterials for Nonlinear Op t i c s : Chemi c 
al Perspectives, Ed. S. R. Marder, J. E. So 
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(39) 

hn and G. D. Stucky (Am erican Chemical 
Society, Washinton, DC, 1991) p. 683] £§Efi£ 

[0 0 8 1 ] 

Ke i thl ey236Source-Measure Uni t £18 

%w^-?*%tzo WimmM, ^my^jv^ (tMi4 3 0 nm > m^sio 

Onm) Tyj)]/#V >tf-£ft. M5mmx 1 0mm©iiM§Mt§ 

'14 CD$|£ (D tz #) \Z —m<D ND7>fMJ|fflLt 
[0 0 8 2] 

0 6 \Z, 4 3 0 nmT0 2 0 mW/ c m2cDH^0^CDT"e/ N \-i' 7^SJ±©itt 

bx^m^ («s*nt) i. 5 v^irx-c(Dytmm\zm3 x 1 

0"8A/cm2T$)D, Mii4 5 mA/W^J;^!^ 1 3 % e 1/ph 
{C^f^- 1 0V1^/H7XT9X 1 0-4A/cm2^Tii^bfc o 2 0 
(DAW 7XtJ±f H 1(DMigO]:fctt3 X 1 O^abD, L^bTl. 5 V/H 
TXT©^^«MtHblHlS§4 , -r«^0T$>ofe 0 C©g^©i«8~l 2 If 
7hiM©7tu^-ry^ (A/D) ^m^RTtE^Lfco 
[0 0 8 3] 

jt£jfo&\Z, n W/ c m2^ £, ic+mW/ c m2 LfcfBH^M;::b£: o T 
t£3£^ (I 0.92-1) -emgm®Lmzm3:Lf£o 2 0mW/cm2 Oi^&tf^ 

[0 0 8 4] 

^tl^0f/H71!*y-Ft^*^>^fil 3 (i 1 #1) IHAK 

^jg#v-F£ i tot y-p<Dm(Df±mm$k<Dmz&-DT&:feznz>o in; 
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> ti<t?^O^JRM*WT 3MEH-PP V7t h^Ttf— KldO^TJlttil* 
nfe * 7 4KSB«JEE * ?ij tat* £ o 
[0 0 8 5] 

nmnmmtisTmffiizmmz sterna a \ m&m-rz&iizmfcistt 

&U<n?%0) 1 OCD^H (0. 5-20nm) £/BV>T» £CD^|J^££iD}EL 
[0 0 8 6] 

P 3 AT, POPT, PTV, PPV, BuEH-PPH, BuHP- 
PPV, Cgo> 6T, 6P, Xt°n6P, Alq 3> 7 > h >*3«fctf:7 ^ D 

$ n§ %> © £ iRifii©jie*^««i $ ntzo 

[0 0 8 7] 
[0 0 8 8] 

[*13 



(41) 
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1 : I TO/MEH-P PV/^7/|- hV^f Y<D$~7"$.\ 



^JR*y— K Ca 



Sm 



Yb 



A 1 



I n 



Ag 



Cu 



V 



o f f 



(V) 



1 . 5 



1. 5 1. 5 1.1 0. 9 0. 7 



0. 4 



[0 0 8 9] 

fflLfcPETy- hGDjp£te5~7 5^ (1 2 5-1 7 5/im) mm 
[0 0 9 0] 

[0 0 9 1 ] 

mnm 3 

^««iof/H^Sjt/77l«*«k^PET«ffi±l:fP8bfc. cne»of 

A*— n — h^tlfc I TOfltfl^fe. PAN I -CSA^i^PE DT- 
PS S^ititbTffflLfc, PAN I - CSAi^m-^l/7-;^I^ 
£>7.t:>^X7V >tfhfz [PAN I &mt PAN I — C S AlCillCO^ 
T(DM«7Rffl#fP^5, 2 3 2, 6 3 1^»$tlW] . PEDT-P 
SSK, Bayer [B a y e r StffrS* TP AI 4 0 7 1] iZ£K>mi&-£ 
tlitfc&ftfm (1. 3KW/W) *^ + tXf^>^bfeo £j££OV>T©i¥ 
Ifflte^SK [G. Heywang and F. Jonas, Adv. Mater 
ials 4, 116 (1992) ] CiffiSn^^. &^T\ 
fclRSJIS:*- $fcttN2^y^7*T5 0-8 5tttPtr^ 
-*>>/Vtz.o PEDT-PSSOi^ i^l0 0t^§figT 
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tt>97s hu-&fr ff* bD-A£Tfi!iJfPl<fc 0 

[0 0 9 2] 

PAN I -CSA^PEDT-PS S #>£<Z)x— *£^8£>T, #U*7— 7 

bTV>5. $e>(3, PEDT-PSStftl 3Sfl> (2 5 0-4 0 0nm) m& 
[0 0 9 3] 

PAN I -C S AtfcttPEDT-P S S O^^ffl V^TMii UfcMfljJD^T 
, I TO/ PAN I - C S A43cktfl TO/PEDT-PS S— Jf«g£ffll/>T 

T/K^^iLfc. z.nt><DM&, ytmmm&mj:\z-?z>rz®\z7£v~?-nm 
w x&m&mwistzo mMm&xm&ftitimm o 8/205, 51 9#*3<ktf 

0 8/6 0 9, 1 1 3flI^$nTV^o 
[0 0 9 4] 

-fftfr^- 5frt>m- 1 0 V(7)|fiHl*I©jSS^I$I/WrX«BE^43Vi 
TlttmA/WT^ot 
[0 0 9 5] 

T # <5 £ £: ^SEIE UT^-So 
[0 0 9 6] 



4582002-502129 (P2002-502129A) 
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1 CDxV^f X^liDilbfco iW\'777l?; I TOJPchMEH— P P 

yyymmizmm-rzmm. paz, tpd d^ifsciotiiLfc) 
77®cDj¥$tei o o~5 o oAT&ofc, ^ne>oxAWxo5tje^«0 6^ 

&ofco ^n^Wya- hcDteV^A-TXTte, MrMWiftOTT 1 nW/cm2 
[0 0 9 7] 

[0 0 9 8] 
MMffl 5 

HM^J 1 cD^A-f T^liDMLfco ISttW4MEH-PPV^7-t>W 
'I43IJL i -CO 4 3 6 tO, 1> 5, 1 0 &«£l/2 0 %CD^^bT7V> F bfc 
o Phone-Poulenc *±f;i£ D #t|$$nfc A 1 i p a 1 C O 4 3 6 ( 

TLi-C04 3 6^bfe [Y. Cao, ^ffl#^tt5^ 0 8 / 8 8 8 , 3 
16^] o A 1 £#7— FiltffflUco 7>> F$n^L i - CO 4 3 6£ 
SxAW^T«3tm^^±bfeo «AH L i -OC4 3 6&LT*i 
LTzmUO)^^ *<hJt&LT, MEH-P P V : L i -OC 4 3 6 (lOwt 

itfftt I TO/MEH - P P V/A 1 r/HXTO 1 . IV 1 #180 

I TO/MEH - P P V :Li-OC436 (20 %) /A 1 ^A-TT.TCD 



(44) 
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1. 5VSty7hbfc, ITO/MEH-PPV/L i-OC4 3 6/Alt 

1. 6Vt^bfc, 
[0 0 9 9] 

MEH-PPVtAl*y-H©rai:#ASnfcL IF, Li20£fc 
liBaOl (l~30nm) V>T^JM 1 ©tVVT X^IU:. ya - h 

[0100] 

MEH-PP ViA 1 HOraCIf ASnfcT i O2I (1~3 0 

nm) t, MEH-PPVmtip\Zftffi.£nrzT i 02i-S%Lf- (MibfeME 
H-PPV : T i 02^U>HK*^J*'rS) £/B^Tl£M#l 1 (A^/Vr X£f£ 
§gbfc 0 I TO/MEH-PPV/BaO/A 1 Zm^X^ZtltchO £\e\U<D 

[0101] 
[0102] 

01 ^^$n^>fe(Di^<D I TO/MEH-PPV : P C B M/^jS^^ii 

^ctEtMMi^yt h^-ft-F^iifeo pcbm (c^mmm 

Ft-ilTKMEH-P PVi^C Ht-7^t^^T7^-t^ 
8%MEH-PPViti2%PCBM+yU>»2 : 1 ©MJtTil^r 

*j:tfc«toT^u>H»»t*wii!iLfc. mm\rmm. ^-t&o, gi&Tini 



^82002-5021 29 (P2002-5021 29A) 

(45) 



ftM\ZffifflZntefr-Dtzo m&m\Zl 0 0 0-2 0 0 0 r pmt»^Xt°> 
+ t7f^ >tfLfzo ftmWJtemmtel 0 0 0-2 0 0 0 A©SBHrtT&o£. 
Ca, A.K Ag, Cu, ^Au^^J^^til 3ilt^U;, 
^fd&^T, MIfCJ:oTl?: 1000-500 0 A(7)J¥$Ti|«$i±/io 

[0 10 3] 

18H BfT^^^filHJTTcD I TO/MEH-PPV : PCBCR/A 1 

t/hx© i -v#'i4^^-r 0 7»hioji$^2 o o oat^o^o mm 

m$3 VcfcDTT^ 1 n A/cm2-Zfg&fnU .^l/^Till/VH 7X1JE (>E g / 
e) (C^ViTM^W^^^b/io yit- h>^U>^«C(D^^|^BJ-r^> 
^<h^T#^>o ^^t^^J^b/io 0. 6 5V(I^^I.MS(^1 XI 0"7 A 
/cm2T$.i9> - 1 0 V/t-T TXf3*3ViT5 X 1 0^A/cm2jT^Lfe„ 

ntz„ ^n^ttAg> Cu, Ca, Sm, Pb, Mg, L i Al, MgAg, B 

a A 1 &'k/u'V\t*1to 
[0 10 4] 

tfmm-znrzo ytmmmz- 2 vw rxbfc£#4 3 0 nmc^to. 2 

[0 10 5] 

COii^Jtt, Kt-^'JT- £C6(h PCBM, PCBCRCDj^ft^T 



^§2002-5021 29 (P2002-5021 29A) 

(46) 

FC^btfiO. 6 5V) £/^>X$1±£«JEK:&^T, f/HXW7^ 

t^Tf§:i^lTl^ 0 IfdbT, ^■J"7-7^h^t-FH nW 
/cm2^e> 1 0 OmW/cm2tT, 6 K> h^^UMiZiorz^^ ^5 y 

[0106] 

lM#iJ7 

mg^jecOfecOilwItlcDf^yP-feX^^fflLT, 4. 5cmX4cm(18 
cm2) 43cbtX3. 8cmX6. 4cm (24. 3 c m2) (D^^T,/ I T O&ck 
{/PET/T lOSS^ffl^T, ^Jg^J6(Dfe(D<h|W|*i(Ox/t-rx^^b^o 

/ o 

[0107] 

<Dj&mzmfz> z. ttf~T:gz>o 

[0108] 

^M^J 8 

5MEH-PPV : C N- P P V#> ZUMLfzfe&m&m V>T, Hi£#<J 6 (D fc<£> 
&MEH-PPV (1:0) ^^H^CN-PPV (0:1) StlfbStfe 



r 
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[0109] 

K t-ffii5«tr;7^ t ^ffii bT 2 -DOWH^SttS^I/V FT?** 6 
M^^x/ (sexithiophene) (6T) : PCBCR^^Silb^ttl^ 

[0 110] 

I TO/ 6 P/C60/A 1 , I TO/ 6 P/ t -Bu-PBD/A 1 (DJ^T^ 
[0 111] 

[0112] 
1 0 

I TO/P 3 OT/Au#3g*(DflH$Jg£LTP 3 0T^^TtET^fA 

©;H7^^lf:. fttertV-F (I TO) mMfrZAMVTzo lO^lt 
te» 6 3 3 nmCHe - Ne 1/— If* 1 0mW/cm2©7t h /^THPJM 
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(48) 

[0113] 

5t€«£tt 1 mA/ c m2-e& mtiO AM 7Xf$ J: 9 & 1 0 4^#^o fc 0 
1 . 5X10 5&Mx.%it I P h (- 1 2 V) / I P h ( 0 ) ©fita*|^j|$©xAW X 
t^SSnfc. 6 3 3 nmTCOMigtt^ 1 0 OmA/WtSO, $J 2 O % p 
h/el ©Ifi$t:»^o §»ISfflcDR§ 5 X 1 0"U/cm2*l 

T&ofco ^«SfE/Bt^Jt«j£VVNW7^lfiffl (-4 12V) fcfr&oT 

10 0 OiO^ot 
[0 114] 

[0 115] 

IM#J 1 1 

2^:7* h^-f HJ y^X£7fr4 O^iJT^Lfeo H5fSlMX« 

0. 7mmX0. 7 mmT'^oL fTftSi^JMcDrelcD^P^^, 1. 2 7mm 

(o. 0 5" ) tso/:o ±fe&mmm2" xo. 35" t^o/zo mmfrz 

(£>ftg#]&I -V#'|4£@l 0 H^to ffi%^.<D^#±(DMyt : 7>7°frt>(D£i& 

yt&mwmt lt^im-m w/ c mioi&mxmm ltc 0 z.nu b**.* > hx 

[0 116] 
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(49) 

$ m si \ z m v t z. n z <d =r) w 7s * & m t % z\ t w ~c # & z\ t & m. m i> x v > 

%o Lfc^bx, ^U7-7t Vy^^T- b^hVyPXmmWm^&ftT 

T (D lift m ii \z M L T Mm &) T & & o 

[0117] 

lM#J 1 2 

^^-h^^-F^hu^^xo^^^^^bfe (mi imm) 0 ytmm 
izLrz^t-?z>z.th-v^z> 0 ^(D&otemtvyvte, mmwzMft, n^j 

[0 118] 

J /(*» >0 6 M)> = J g (x)<& J /»0>>(V 

[0 119] 
[0 12 0] 

Ell 11:7X407* Vy^-t— F^hU ^^X^OtEMORWi l~x 

fefe^j i (DmrnzT^T- 1 ovi:/H7xtfc, i <Dmm<D&*\z&z>m 
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(50) 

[0121] 

(- 2^£- i o v> <Dmr^>&£z$*y\zWK)&x%zttf-c%z>z\tt)m 

0 ^LfcJ;?^ I TO/P 3 0T/Au^^TIB|Uc, 
[0 12 2] 
IM#J 1 3 

[0123] 

£t«#3o (multiple) ^u-u^)v^mT^m^mm^^VT:m^ 

ft-? Z Z>o 

[0 12 4] 

H«iJ 1 4 

7* h?^*- Fiz&tfzm^fcMTscD^ism&i&Ttmmmz, p3ot 

7Co 3 5 0 nm£K)T<Dmm(Dm*>frfc1&l : \Z±£VT I TOtI^7^SI© 
j§ji®;*7y b^rylzBm-t^o -15V/H77m 54 0 nmtr©MaO. 
3 5 A/W\zmL (*^4X*^J8 0 % e 1/ph) > UV-1§?|1S i 

wm&tmcimmznfco mm(Dytmmmm%4 o o nm^^y^m^mm 

^^MLfco IK^^t/HXTH 100%^l>e 1/ph (14 
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(51) 

0-180%e 1/ph) ©If i^^^^H TX^Ttll^flfc. 
[0 12 5] 

tfcrAW^It I TO/P 3HT : PCBM/A 1 ©^I^tlfco 6fe 

ntzo mmzntzmmimmi i o o%mT/7* h>tsofc, 3pm«8«i«Ji 

[0 12 6] 
[0127] 

mmm 1 5 

^@13Al:^f 0 AKOIOM^fV (A) (@13B#I) , 

P P V7 l 6-7H';P^(D^3§'14^it^<7)7ts6^^-ro P3OT^t-F0fMtt 

5 6 0nmckf)fc^SSi3tTV (A) KuB^fc:— — 7j> PPV 
7-r;V^CD7^]Sjltt«4 5 0 nmi 5 5 0 nmCDr^JA^BKl^bfcoTV (A 

[0 12 8] 
[0 12 9] 
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(52) 

mmm 1 6 

L Mel les Gr i o t^biAlfeMIM7^J^ (§£n D p#^tO 
3FCG177) ±\Z^/U X&ftmLtZo 11 4C-2 Vtim^it 
tB^<DX^ HW^^To I TO/^7XSI±(DMEH-PPV : Cgo? 

7;* F(Db<D\Z\!zm-tZ>, mi 5 0 mA/WCD^^T? 3 0 0-4 

0 0 nmCD^H^^^Tab^Ci^^LTV^o x-^te, ME H 

mznz>z\£&^VT^z>o 

[0 13 0] 

mtz z\ z\ t iti^o 

[0131] 

mmm 1 1 

m , \imf)m^PTvmT$)^>z\£^m^xMmm 1 4 ^idii^o ptv7 

[0 13 2] 

dioT, ^iinx^ hj^^A-nM^tti)^ | j-7-7t y$<-*- 
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(53) 

[0 13 3] 

^mm 1 8 

tco m&m\zmm2nz>ttnfc. 5 o o nm-ests* 7 h^7^t§ p p v 

~U» rpDHPVj , *J:^7 0 0 nmtM^y ht7*tt5PTV 
T&ofco ^nSODMKff^ll'rflS**^!!!*, JS£ 1 0 0 0 A~3 0 0 0 AT 

+ t7f^ ytflsfco 15 0-23 OrcD^T^^S^O^^ff ofco Z 

^n^©?* h^-r^--Ho]E^{b$n^7 l e^^Eii 6ac 

[0 13 4] 

^t-H©ISMf*01 6BIIgf„ PTV7t hy-r^-F^^cDm^s- 

PDHPV7* h^-r^-- F^^cDif-^-^^^t-^^in^oT^^m 

^6 0 0~7 0 0 nm) £B/&bfco P P V|g^^(DPDHP Vf^MlH 
cfcoTHfe&tti (^5 0 0-6 0 0 nm) £3i/&Lfc 0 PPV7*h^t- 

[0 13 5] 

[0 13 6] 
^JS^J 1 9 
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^mbj^^uti o4c7)igHP«siT$.ofco m*.\t'$mmi<D7* h^-r^-H 

, + 5 V£fc«- 5 VT©Mifi+ 0. 9 5V (£fcteO. 3 V) TcDfeCDJ; 
Dt)2 0 0 Ofgj^o 
[0137] 

x >r ^ ^MTttf^Bitg/^ 7 * v y-r h tit^m t & * . 

[0138] 

2 0 

^«3t*wr*. -tn^tti To/Ft- m / r zm7° ? m / ^kmrn^m 

^tXf-f >^£fcteXtf >3r^X7V >^l:ioT^te.nfePCBMM 
tfPCBCRT&o/io MEH-PPV/C6o7^- h^-f FcDx— ^-fey h 

£B 1 8 d^f o 

[0 13 9] 
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(55) 

CO 1 4 0] 

[0141] 

HJg^J 2 1 

■^^>^l^o P3 0T©x^^h^M mmmiomm) tmmz, P3H 

[0142] 

119(1315 0 Aa>jg|@£*rr5P 3HT^A'<7.^?)<D^«^«t^Bt* 
M£r^T= 8raW/cm2 (4 0 0 nmt7 0 OnraOfS) OB^tWM, 
UW&Jt (1. lmW/cm2n^^T6 0 0 nm) Sffl^Tr-^Stofc. 

-2 5VA-f77l:*^T^2Xl 0-5mA/cm2^Tlf^:bfeo J®#ft*i5St 
\t (tJI>lVi:^lT) MXfa/U7X<D~T'Vl%&W&mzm*.ls. 3 V/H 
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(56) 

7Z\Z&\,*T~~ 1 mA/ c m2\zmvrzo ft&W&tiQtiiMJ5ftnffi\t 1-2V0 

a^fciw rxTtesa^Ma^ftinsnfc. - 2 5 vpoMsnsmw/ 

cm206MiWOTt5. 3 3mA/cm2|:Ilfc„ I©f?«10 0%f 

ttm-?z> 0 s/i, ^©x/w^tfttjftvuph (v on ) /i ph (v off ) ^j#jt^ 

B^$n^„ 8mW/cm2©TT\ I P h (-2 5V) / I P h (0. 5) «J^4 

7*h±>V<DWWlt (104—10 7) C#bVi*>*fett«€-n«kO fe— liK 

^ne>©ti7t h^t-Fli^^Iph (V) / I dark (V) it£^"f 
o - 2 5 vT© I ph/ I dark^ 8mW ^ cm2( ^S'fe7 l 6MBJ^*fLT^4 X 1 0 5 
Tr&D, ^n«H^ffl^CD^:J6^ 1 8 h* y h (2. 6 X 1 0 5) 

[0 14 3] 

i^V^#it«, 4 0 0 X 3 9 0IiOx-yTFU^gWj:2D7t 
-f t- h"7 h 'J vZ7^ (2D#fi : (D0 3^#M$nfcVi) 2 5 6 

(Quad-matrix) I£st (4^0^ h U y #*a*#&l&i*jK:gBg$n5 

) ^^ffl-r^i, i o o o x 6 2 5^MA^ia^^[wii;^t^TBrtg<h^^o z 

WBiWSSVGAg^iOfc- «<kV>. :n^07t h^t-FTN'J y 
[0 14 4] 

3 X 1 0 5%.Tm<-?Z>Z\£tfT*g% o Jltl^O*S*H» ITO/P3HT/A 
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(57) 

[0 14 5] 

[0 14 6] 

2 2 

2 O0>f^l$&#lig£S 2 0 A&<££/0 2 0 B tl^to H^IM 0 . 6 3 

5mmX 0. 6 3 5mmt*ofe. ^^«O^S«TfJflR©<i:^i||^7^ h 

— mm&M2 2 d^-To su^Kto&jS^ ^^txwo^^— mm. (022 ( 

7j^-^'jt> (2 5 63) j 7*-^ h^^-r^iRii;®^^^— v 
>yh (40dpi) cdtuir(d^ ^— x^^-r^m^xm^n^ h(Dtmmx$> 

[0 14 7] 

£fc> mj&y* h^^- F7K^ii$2 0 0&=fcU?2 4 0 £3rt & 4 0 
dp i 1143^^5 0 dp imrnxftmisTzo £#i*Dfi$te5" 7 V-i 
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(58) 

%m&&to$*8i<Dfttb\z&misfZo *#v>-!MX (5" xi i" ) , m&m. (8 

[0 14 8] 
[0 14 9] 

mmm 2 3 

[0 15 0] 
[0151] 

$mm 2 4 

^ji^tj2 2(Dh(Dtmcmm (1x10 2®^ 4 0 i$/^f -cmm7 

VxmmVX. U—tf^-AOft^mm (optical field) (DMSfXhUc 

tv>s. ^(D^ti«xnw^-— F^—>3 >izjz<mmT*g%o 

[0152] 

HI»<J 2 5 

PETII (J#£ 7 ±\Zftl(D 1X10 2UM7* h^t-h'7W$ 

"5T^'l4-fe>+f-Tl/-r^^^^@B^JU/to 
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(59) 

bLfZo gH^I 2 4 
[0153] 

[0 1 5 4] 

mmm 2 6 

mmmwimmizmnm-^mftmtotkiti^tisTP 3ot?* h^-r^-n 

£ffl^T#U (p-7xnl/>tfnl/» , PPV<D^|gi<DjSj®;*^ h;i/£il 

[0 15 5] 

Z\ £ ITI^, 
[0 15 6] 
^gjfitt 2 7 

h-fe>+)-^^M (1) /P3HT/^ (2) +h>F 
-f y^fllafitff^fibfco 1 OOi^Tft, &m (1) §AutU (2) £ 

A 1 i Lfco AuJf(Djp$£ 2 0 nra^e 8 0 nmJtlf^t, Au|©)tl 
i»£5 0 XftZffi 1 %£T«t$-frfc 0 AuJfOftStWa^nfcjiSCT&fc 
f^o Al|©H$ttl0 0nm$M^ bfc^olf ®W«Stfl 0 0% 

„ ^eoj:a^-7-r^D^r^tf^^^«, mfcznrcfcmiz&^Tyt&M&m-? 



(60) 
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5. HI 2 7C^O«fc3!S:T;HX©X^^ h^f^t. 
[0 15 7] 

lOOnm) /MEH-PPV/Ag (50nm) i^77/Ag (lOOnm 
) /MEH-PPV/Au (5 0nm) ©M^©iatt*TyH X£§£iiL<fco £ 

[0 15 8] 

£fc> yt¥x?y& (dbr, 7 z v ^ km^ hmtn^ z. t 

h&Z>) &^/uT*^Z>mtiLT\ j||fia^tt7* h-fe>+l-^f^MbfCo DBR©i 
/ I TO/MEH-PPV : PCBM/A 1 0 ^Sil^^JX^^ h;Wft^7&*$2 
[0 15 9] 

^©^•5^7^- h^t-H7K^di2D t 7h'J Z. t\Z& V 7 

[0iS©fW¥fciii9§] 

* $ e> £ m m & #bb u -3 ^ i am-r & z. t \z -r % . 
[si] 

aw x \z j: o ^ttj-r n t * o 
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(61) 

[0 2] 

[EI 3] 
[04] 

# 7-7 << JV^/^MzU^^tlfz x - y 7 F UXjtJg Blf^7 * h ^-f 
[0 5] 

&7;i/7J7 — H^^7 0 0 nm, 6 0 0 nm&cfc^5 0 0 n m<Di; 5 
Stfi©^J 7 h^7^Wt-^ 3 0(D7t*'|4^T^$n-5, x-y7 Fk7^ 

[0 6] 

I TO/MEH-PPV/CaT/HXl:^^T, M?I^/H77NtE©i 
[0 7] 

P AN I - C S A&cfc^P E D T - P S S A#^'|4/^ U T— MM^mMW^O) 
[0 8] 

I TO/MEH-PPV : PCBM/A 1 7* h ^*-f FCD^«»St (^PP) 
*5ck^HtV^mT<7)«»it (HHiD ©^77T$.^.o T^jfEte, mOmW/cm 

[0 9] 

BfV^m (AEP) &£Z£6 3 3 nmTf^)l 0 mW/ c m2^^THPJ$n& 
(ra^EP) I TO/P 30T/Au7t h K<DI|dSEmBE#ft<D7*7 71? 
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(62) 

[010] 

[011] 

, I TO/MEH-PPV : PCBM/Ag^)fH7* h^f FCilT 
[012] 

p 3 o TTMj&zntzm&Tmwz. ^mt^y * h ^ ho«©^77 

[01 3 A] 

7.^9 hJim&tf Am (Dmoifo^ V (A) $y$al/-y3>ltl^iE 
[0 1 3 B] 

01 3 Afc^Jfe-rsSIS[S3iia7>f;U^i:pr«JsS«F, V (A) <h£>3iiSte©# 
[014] 

- 2 V T*Wift~? ZT^mytmrnm (solar blind) 

[01 5 A] 

PTV7t h^-r^- K©Ji&^rCD^7 7T*§. 
[0 1 5 B] 

, G, B7* Fir>1tO^J&^0^:7T&£o 
[01 5C] 

0i 5 A&ytg 1 5 &o?77\z^nTz?-?&^jfc$z>mzm^z>nz>i3 
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(63) 

[01 6 A] 

PPV (6&#Gg£|) , PDHPV 43ct^PTV (Jt*J T^/& 

[01 6 B ] 

[017] 

ppv-eM$nfc7t h^-r^--HOBtv^^4ockOTB^T^^^^ i -v 

[018] 
[019] 

8mW/cm2(DjAffl : ^e'fe7t (4 0 0-7 0 0nm) TT©P3HT7th 

■So 

[02 OA] 

o 

[02 0 B] 

^m^mfoTmf&ztifz v-77* vy^^~ ft u-r ©«i$ftiM0T& 

[02 1] 
[02 2A] 

2. 5-f>ffillI^ 1 0 ommOP 30TU^77t K^-r^--FTi/-rn 

[0 2 2 B] 



.« 



(64) 
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2. S'O^&izmZ 1 0 Omm<DP 30T'J-77*h^t-K7HC 
[02 2 C] 

2. 5-f>^S(CM^ 1 0 OBicOP 30TU-77t h^C H7H H 
[EI 2 2D] 

2. 5-T >?-&\zmZ> 1 0 Olj^CDP 30TU-77* h^t-h7HC 
[02 3] 

[02 4] 

pJJ^tttf) U -77* h^-T ^- H7K 7r$J££nfcG a P L E Dt^ £> 
[02 5] 

P 30T7t h^t-H7K TJ£jEfc$n&#ft& (spectrographer) (DM 
B§0T&3o 
[02 6] 

0 2 5(D#^t§TilJ^£n£:P P V&WkCDmMX^t? h )V<Di? 7 
[02 7] 
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[mi ) 



10 



(65) 



11 




17 




18 



14 




U— i 



V 7 7 7 7 7 7 7 / / 



z z z z 
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16 



+ 



13 



15 
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[0 2] 



17 
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14 

I 

T 



7" 



i L_7_ > > > U g > 2 Z > > 
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2 Z V Z / 



13 



12 



18 



20 



[03] 



13' 



[H4] 
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(66) 



"7" 
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[0 5] 



(67) 



13* 



3^ 






1 Af 












ft/f 


a/* 


IP 

1 



18' 
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(68) 
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100 



80 



<S 60 



40 



20 - 



0 



t rr 



t r 



• 
• 
• 



• 



400 



1 ^ 



t r 



i r 



1 



PEDT-PSSA 




:V(X) 



PANI-CSA - 



J Li. 



J 1 L 



600 



800 



1000 



0.8 



0.6 



VU) 



0.4 



0.2 



0 



1200 



;^S(nm) 



$582002-502129 (P2002-5021 29A) 



(69) 

[MS] 



[09] 




<V) 
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